
j p.k(^ . G . 





THE 

ONTARIO WATER RESOURCES 

COMMISSION 



WATER POLLUTION SURVEY 



TWENTY MILE CREEK 



1970 




Copyright Provisions and Restrictions on Copying: 

This Ontario Ministry of the Environment work is protected by Crown copyright 
(unless otherwise indicated), which is held by the Queen's Printer for Ontario. It 
may be reproduced for non-commercial purposes if credit is given and Crown 
copyright is acknowledged. 

It may not be reproduced, in all or in part, for any commercial purpose except 
under a licence from the Queen's Printer for Ontario. 

For information on reproducing Government of Ontario works, please contact 
ServiceOntario Publications at copyrishtfSlontario.ca 



REPORT 



ON A 



WATER POLLUTION SURVEY 



^&M 



TWENTY MILE CREEK 



1970 



District Engineers BrancTh 
Division O'f Sanitary Engineering 







EX 



SECTION 



PAGE 



INTRODUCTIOS 



GENERAL 



« 



(1) PREVIOUS STUDIES 

(2) AREA CONDITIONS 

(3) WASTE SOURCES 

SAMPLING PRDCEDURE 



III SURVEY RESULTS 



IV DISCUSSION 



CONCLUSIONS 



RECOMMENDAT IONS 



1 

1 

1 
2 

4 

1 

6 

6 

10 

11 



APPEND ICES 



I 

IX 
III 

IV 



■^^^■:r,r<-.- 



REPORT 
THE QNTARIQ WATER RESOURCES COMMISSION 



ItlTRODUCTIOM 

Following coiiplaints by local resideiits regarding the 
condition of Twenty Mile Creek i the District Engineers Branch of 
the Ontario Water Resources Commission conducted a water pollution 
survey of the Creek and its tributaries. The survey was composed of 
eeveral sample runs extending over the spring, summer and fall of 1969. 

The purpose of the survey was to determine the presence 
and extent of pollution gaining access to Twenty Mile Creek. 



GENERAL 



(1) PREVIOUS STUDIES 

(a) Water Pollution Survey of the Hamlet of Mount Hope (19661 
This survey indicated that nearby watercourses,, i.e* 

mainly Three Mile Creek, a tributary of Twenty Mile Creek, were 
receiving domestic sewage discharges from malfunctioning septic tank 
and tile field installations. 

(b) Water Pollution Survey of the Township of Binbrook (1968) 
This survey reported that domestic waste was gaining access 

to a drainage ditch running through the Hamlet of Binbrook and that 
impairment of a Twenty Mile Creek tributary at County Road 24 was 
evident. A piggery operation in Concession III, Block 4, was cited as 
permitting manure wastes to enter the nearby Twenty Mile Creek tributary. 
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■" /' 
(c) Water Pollution Survey of the Township of Louth (1969) 
This report concluded that extensive domestic pollution 
was taking place in the former Police Village of Jordan Station 
and that minor pollution problems existed in other areas of the ; 

Township. ■ ' ; 

(2) AREA CONDITIONS 
(a) Location and Topography 

The headwaters of Twenty Mile Creek are situated 
approximately 2.5 miles northwest of the Hamlet of North Glandford 
at an elevation of 752 feet. It then follows an easterly direction 
parallel to the Niagara Escarpment, swings northward about one mile 
south of the Hamlet of Tintern, crosses the escarpment at Jordan 
and empties into Lake Ontario at ah elevation of approximately 

245 feet. 

The majority of the drainage basin is located in the 
Haldimand clay Plain with low, easterly trending morainic ridges 
separating the basin from the Welland River Basin on the south and 
the Forty Mile Creek Basin on the north. The gradient is relatively 
shallow with an average value of 5.4 feet per mile. In the dawnstream J 
reaches, the bed of the stream is bedrock. The drainage area [ 

contains approximately 113 square miles, J 
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(b) Climate 

the climate of the Twenty Mile Creek watershed area is 
influenced by the close proximity of Lake Ontario in the north 
and of Lake Erie in the south. The average annual precipitation 
ranges from 31 inches in the western part of the area to over 
34 inches in the eastern part. The mean annual temperature also 
varies from 46*^F in the west to over 48°F in the east near the 
shore of Lake Ontario. 

(c) Agriculture 

Farming in the area is mined with mainly fruit orchards 
located near Jordan, and vegetable farms near Binbrook. 

(d) Flows 

The three sampling runB showed large seasonal fluctuation 
in the flows of Twenty Mile Creek. Mean flows of the Creek are 
approximately 80 c.f.s. but this varies to almost zero flow during 
the summer months. After a slight rainfall, stream flow increasee 
rapidly but for only very short durations. There are many natural 
on- stream ponds located in the area and these contain water for the 
greater part of the suiraner. 

( e ) Recreation 

Twenty Mile Creek facilitates no major recreational 
facilities except for the Ball's Falls Conservation Area. This is 
due to a lack of summer flow. The conservation area contains 
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approximately 160 acres in lots 20, 21 and 22 of Condession V 
and VI in the Town of Lincoln (formerly Louth Township) and 

centres around the cree'k's 8' 5- foot, drop over the Niagara 
Escarpment, which is known as Ball's Falls. 

Also a marina, located at the mouth of the creek near 
the Q,E.W. , seri/ices boats which utiliEe the waters in this 
region. 

(3) WASTE SOURCES 
(a) Municipal 

Included in the follawing are the major population 
centres in the study region: Jordan Station, Jordan, Tintern, 
Campden, St. Anns , Smithville , Woodburn , and Mount Hope. 

The only community having facilities for the collection 
and treatmant of sewage is Smithvilla containing some 1100 persons. 

Residents in the remaining comnunities diepose of their 
sanitary wastes by individual treatment systems. 

The only private establishment in the watershed producing 
a significant volume of waste is the Bethesda Home for the Aged. 
Waetes from the home and from the staff residence are discharged to 
a 1.5 acre single cell lagoon with a design depth of 4.5 feet. 
Drainage of the lagoon is facilitated by a valved drain pipe whicli 
discharges to a small tributary of Twenty Mile Creek. The lagoon 
serves 110 patients and 22 staff members. Contents of the lagoon 
are discharged once a year during the spring runoff period. 
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(b) industrial 

Twelve major waste producing induetrieB are included in 
the area. Deecriptions of these operations and waste handling 
procedures are outlined in Appendix II. Locations may be 
determined from tlie survey map 70-23~DE (Appendix III). 

(c) AqTiculture 

The Twenty Mile Creek drainage basin contains a major 
agricultural district. increasing problems have reeulted in the 
handling and disposal of agricultural wastes because of the 
increased trend towards large-scale confinement operations throughout 
the w a t e r sh e d . 

II. SAMPLING PROCEDURE 

Sampling was conducted during the spring, summer and fall 
of 1969, throughout Twenty Mile Creek and its tributaries. The 
sampling points are listed in Table I, II, III and IV (Appendix I), 

Twenty-eight (28) stations on Twenty Mile Creek, and an 
additional ten (10) among the tributaries were selected for 
eampling. 

Analysis included Biochemical Oxygen Demand, suspended 
solids, bacteriological counts, the nitrogen spectrum, phosphorous 
and A.B.S. For information regarding the reasons for utilizing these 
tests, see Appendix IV. 
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III, SURVEY RESULTS 

For complete statistical analysis and grapliical 
interpretation of the results see the tables and graplis in Appendix I, 

Paxticular attention should be directed towards the specific areas 
west of Nebo Road, Highway Ho. 56, Smithville, the mouth of Spring 
Creek , and from Jordan to the mouth of Twenty Mile Creek at Lake 
Ontario. 

IV. DISCUSSION 

Due to the length of Twenty Mile Creek, the discussion 
of the results has been divided into five segments. Locations of 
these segments can be found on the accompanying drawing (see Dwg. A, 
Appendix III) . 

Flow in the tributary creeks west of Nebo Road was 
found to be very sporadic depending strictly on local weather 
conditione. The two samples collected from Three Mile Creek showed 
both faecal coliform organisms and trace A.B.S, concentrations, 
indicative of domestic waste (see Tables I, II, III, IV and Graph 3, 
Appendix I). The analyses for Kjeldahl nitrogen and nitrate nitrogen 
also indicated that Three Mile Creek was receiving waste loading. 
This presence could have been due to either the suspected domestic 
discharge or to agricultural runoff. The levels noted were 
sufficiently high to promote algal growth (see Tables I, III, and 
Graphs 5 , § , 7 , Appendix I ) . 
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Tlie samples collected at Mebo Road, Highway MO'. 56 and 
Woodbiirn all eliowed the presence of A.B. S., (see Table 11, 
Appendix l) , and periodically high faecal coliform counts, 
(see Table I, Appendix I). As can be noted graphically (see 
Graphs 1, 3, 4, 5, 6, 7, 8, Appendix I) the area , especially 
around Highway No. 56, is receiving pollution discharges. There 
are no known specific discharges oceurring in this area, however, 
mal- functioning septic tanks and tile field installations are 
contributing to the stream organic loading throughout this 
region. 

Analyses results from the section of the creek between 
Townline Road and the community of Kimbo indicated that this reach was 
in a reasonably satisfactory condition with one notable exception. 
The fall sample collected at South Grimsby Road #15 showed a BOD 
coneentration of 5.9 mg/1 with a faecal coliform count of 1000 
organisms per 100 ml. (see Table I, Appendix I). This same sample 
also contained an adequate total phosphorous concentration to 
etimulate algal blooms (see Table II, Appendix I). The Delassio 
Slaughterhouse is located upstream from this sample, and reports had 
been received concerning the occasional discharge from this operation's 
waste treatment lagoon. Since the completion of this survey the 
facilities had been improved. One sample collected at station 
T-28.8 exhibited a BOD of 22 mg/1 (see Table I, Appendix I), but, 
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lacking any" otlier chemical O'r bacteriol.ogic:al signs of gross 
impainiient , it was felt tliat this was not a representative sample. 
A single sample obtained from sinkThole Creek downstream from 
several processing operations did show bacteriological contamination 
(see Table I* Appendix l), but did not indicate impairment due 
tO' waste discharges from these operations (see Table !¥,, Appendix I), 

The results of the survey indicated that between Kimbo 
and St, Anns, the highest nutrient, BOD, and suspended solids 
concentrations were found, as well as the highest bacteriological 
counts (see Graphs 1 to 8, Appendix I). Attention is particularly 
directed towards the increases seen in nitrogen and phosphorous 
concentrations as Twenty Mile Creek passes through this area. 
Four storm sewer outfalls, located in Smithville at Canborough 
Street, were sampled and based on the assembled analyses results, 
(see Table I, III, Appendix I) it was eoncluded that sanitary 
sewage was reaching Twenty Mile Creek via these storm sewers. 
Additional uapairment may be attributed to runoff from the adjacent 
high density farming operations, prevalent in this area, and to 
continuous discharges of the Smithville sewage lagoon where 1969 
average effluent concentrations were found to be 37 ppm BOD and 
70 ppm suspended solids (see OWRC 1969 Analysis File, ¥ol, 4, 
for South Grimsby) . North Creek contributes further nutrient 
conGentrations to Twenty Mile Creek below Smithville as seen in the 
analyses of several samples collected from this tributary (see 
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Table B III and IV, Appendix I). Since north Creek drains 
primarily agricultural lands, this load is probably due to 
agricultural runoff. At the Morth Creek Bridge, a large plastic 
bag of animal remains was removed from the stream. It was not 
possible to determine the type or origin of these wastes. 

Between the community of St. Anns and Lake Ontario, the 
water quality of Twenty Mile Creek gradually improves. However, 
high coliform counts and A.B.S, were noted in the Jordan area, 
indicative of domestic waste gaining access to the Creek (see 
Table II, Appendix I). An increaBe in the coliform count and 
Kjeldahl nitrogen was noted in Twenty Mile Creek after passing 
through T intern. The loading appeared to be very minor and in all 
probability was due to private sewage disposal systems in the 
community (see Table I, Appendix I), A single sample , collected 
during the fall sampling run (see Table II, Appendix I) 
at the County Line Road, also showed stream impairment. Nutrient 
concentration was sufficient to promote algal blooms. North of 
Tintern, Spring Creek enters Twenty Mile Creek. Several analyses 
were conducted on this Creek and two instances of waste discharges 
were noted. piggery wastes from the Barnum Hog Farm and septic tank 
effluent from a home inmediately across from the farm were impairing 
the quality of the water in Spring Creek and subsequently Twenty 
Mile Creek (Bee Table III, IV, Appendix I). 
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V CONCLUSIONS 

Tlie purpose of the survey was to determine the presence 
and extent of pollution gaining access to Twenty Mile Creek. In 
the majority of cases abundant algal growtlis were occurring during 
the suramer montlis in ponded areas of the Creek. Nutrient enrichment 
was observed tliroughout the entire watershed and can be related 
to the indirect access of barnyard drainage, land fertilisation 
and the presence of farm animals on the land adjacent to the Creek 
and its tributaries. 

The Creek exhibited the highest pollutional loading in 
the Smithville area, as evidenced by the peaks on the graphs 1-8, 
Appendix I. Other problem areas include, the region just downstream 
from the entrance of Spring Creek, and the area around Highway No. 56 
As evidenced in the peaks on the Graphs 2 - 8, Appendix I, Spring 
Creek could be considered as a potential source of pollution of 
Twenty Mile Creek, due to the drainage from farm areas and scattered 
faulty private disposal systems. 
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RECOMMENDAT IONS 

It is racommended thats 

1. Home owners in the areas adjacent to the Creek or its 
tributaries having private sewage systems, i.e. septic 
tank and tile field installations , pay greater attention 
to their maintenance and operation and have them inspected 
periodically to insure tliey are not causing contamination, 

2. Home owners not connected to the municipal sewer system in 
Smithville have their systems checked for possible malfunctions 
and contamination of the storm sewer eystem, 

3. The storm sewer system in Smithville be examined for cross- 
connections between the sanitary and storm sewer systems or 
illegal connections. 



Prepared by: /^ ' ' e ■ y&-'' >-vU---'" 



D,A, Jonf^, Civil Technologist, 
District- Engineers Branch , 
Division of Sanitary Engineering. 
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APPENDIX II 

' I, LOU I S ' C URE,D ' .ME AT S ; The present plant was constructed in 
1969 after a fire destroyed the previous buildings. Wastes 
from this establishment are kept in holding tanks until they 
are hauled away by truck. 

There is a record of periodic discharge from this industry 
to Twenty Mile Creek. 

2. DORR BROTHERS WHOLE SALE BUTCHERS ; This industry uses about 
1,550 gallons of water per week for its processing. Blood 
is segregated and sold to Albion Feeders. Inedible s are 
picked up by Albion Feeders and trucked to Ontario Rendering. 
All liquid wastes and allied substances are discharged to 

a holding tank. Each day the tank is pumped out and the 
material spread on adjacent farmland, 

3. HIGHLAND PACKERS : A septic tank and tile field receives all 
wash waters from this plant. Blood is removed from the premises 
by Flash Pumping Service and the offal is directed to a rendering 
firm. 

4. JOHN BLACK AMD SONS, BUTCHERS ; This establishment uses 100 
gallons of water a week for its processing. All blood is 
spread on manure which is subsequently sold. Inedible s are 
picked up by Ontario Rendering. All wash water is initially 
discharged to a septic tank. The septic tank wastes are 
periodically pumped out and epread over 12 aoree of land. 
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5. CHM4FI0N MEATS SIAUGHTERHOUSE : This operation has been 

closed, 

6. PjlCONI DEADSTOCK REMOVAL LIMITED ; All liquid wastes flow 
to a total retention waste holding lagoon. Daily water 
consumption ie approximately 400 gallons. 

7. PARON CHEESE C0MPM3Y LIMITED : This establishment usee 
approKimately 2,000 gallons of water a day. Whey is land 
disposed during the summer. During the winter the whey ie 
distributed to hog breeders when possible or directed to 
treatment facilities. These facilities which also receive 
wash water year round, consist of two small lagoons in series 
which discharge to a final 930,000 gallon total retention lagoon 
via a 1,000 foot ditch. Drainage channels have been constructed 
on either side of the waste ditch to prevent runoff from gaining 
acdese to the lagoon. 

Q_ THE GOS AMD GRIS CHEESE FACTORY : This company uses approximately 
2,100 gallons of water per day. Wash waters flow to a total 
retention lagoon with no overflow. Wastes are spray irrigated 
during the summer months. There is no discharge to Sinkhole 
creek and the waste treatment facilities are operated in a 
generally satisfactory manner,* 
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9. THE DELESSIO SLAUGHTER HOUSE : A new 470,000 gallon total 
retention lagoon has been completed and receives all wastes 
originating within the slaughter house except blood, inedibles 
and domestic wastes. These are satisfactorily removed for 
disposal. When the lagoon approaches capacity wastes are 
spray irrigated. 

10. JULIUS PARKERS LIMITED : Offal and paunch manure are trucked 
away. Process water, as well as blood from the killing floor, 
is discharged to a two lagoon treatment system having a total 
eapacity of 348,000 gallons. 

11. TED ' S MEAT MARKET : Liquid wastes flow to a 1,000 gallon 

septic tank which overflows into a 260,000 gallon total retention 
lagoon. The lagoon does not have an effluent structure and 
all waste is sprayed on surrounding flat land. 

12. JORDAH WiMES i Wastes from this industry are directed to two total 
retention lagoons. The 1,4 million gallon cell receives 

strong wastes such as grape skins, while the 4,5 million gallon 
cell receives weaker wastes such as wash water. 
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TJErTY MILE CREEK 
Survey sect ions 
(not to scale) 
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APPENDIX IV 

" ■ . "' '1 " , 

X „ Bac ter ioloqic al Examinat ion 

The presence of coliforms indicates pollution from 
human or aniroal excrement, or from some non- faecal forms, Ontario 
Water Resources Commission objectives for water used for body 
contact activities are that it should be free from pathogens 
including any bacteria, fungi or viruses that could produce enteric 
disorders or eye, ear, nose, throat and skin infections. Where 
ingestion is probable, recreational waters can be considered impaired 
when the coliform, faecal coliform, and/or enterococcus geometric 
mean density exceeds 1000, 100, and/or 20 per 100 ml. respectively, 
in a series of at least ten samples per month, including samples 
collected during weekend periods (see OWRC Guidelines and Criteria 
for Water Quality Management in Ontario, P, 24). 

Until June 1970, the objectives for surface water quality in 
Ontario were a maximum of 2400 organisms per 100 millilitres. 

2 . Sanitary Chemical Analyses 

a) Biochemical Oxyqen Demand (BOP) 

Biochemical Oxygen Demand is reported in parts per 
million (ppm) and is an indication of the amount of oxygen required 
for the stabilization of decomposable organic or chemical matter in 
water. The OWRC objective for surface water quality is an upper 
limit, of four (4) ppm. 
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b) sol ids ' ; -^ ■ . ■ 

'- The value for solids, expressed in parts per million (ppm) , 
is the sum of the values for the suspended and the dissolved matter 
in the water. The eoncentration of suspended solids (s.s.) is 
generally the most significant of the solids analyses with regard to 
surface water quality. The effects of suspended solids in water 
are reflected in difficulties associated with water purification, 
deconiposition in streams and injury to the habitat of fish, 

c) Nitrogen 

(i) Ammonia Hitrogen or sometimes called free ammonia is the 
insoluble product in the decomposition of nitrogenous organic 
matter. It is also formed when nitrates and nitrites are reduced 
to ammonia either biologically or chemically. Some small amounts 
of ammonia, too, may be swept out of the atmosphere by rain water. 
The following values may be of general significance in appraising 
free ammonia contents Low 0.015 to 0.03 ppm? moderate 0,03 to 0.10 ppm; 
high 0.10 or greater. 

(ii) Total Kieldahl is a measure of the total nitrogenous 
matter present except that measured as nitrite and nitrate nitrogens. 
The Total Kjeldahl less the Ammonia Nitrogen measures the organic 
nitrogen present. Ammonia and organic nitrogen determinations are 
important in determining the availability of nitrogen for biological 
utilization- The normal range for Total Kjeldahl would be 0.1 to 0.5 ppm, 
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(iii) N itr its N it r oqen . Nitrite is usually an intermediate 
oxidation of aimonia. The significanee of nitrites, therefore, 
varies with their amount, sources,. and relation to other constituents 
of the sample, notably the relative magnitude of ammonia and nitrite 
present. Since nitrite ie rapidly and easily converted to nitrate, 
its presence in concentrations greater than a few thousandths of a 
part per million is generally indicative of active biological 
processes in the water. 

(iv) Nitrate Nitrogen. Nitrate is the end product of aerobic 
decomposition of nitrogenous matter, and its presence carries this 
significance. Nitrate concentration is of particular ihterest in 
relation to the other forms of nitrogen that may be present in the 
sample. Nitrates occur in the crust of the earth in many places and 
are a source of its fertility. 

The following ranges in concentration may be used as a 
guide: low less than 0.1 ppm; moderate 0.1 to 1.0 ppmi high 
greater than 1.0 ppm. 

d) Anionic Detergents as ABS 

The presence of anionic detergents as ABS is an indication 
that domestic waste is present. 

e) Phosphorus as P 

The presence of Phopshorus is an indication of nutrient 
loading from either domestic or industrial wastes. The presence of 
inorganic Phosphorus in greater concentrations of 0.01 ppm does 
promote the growth of algae. 
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